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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a biaxially oriented polyester film for moldlrig 
containers excellent in environmental resistance, printability, dimensional stability, microwave 
oven resistance and molding processability. 

SOLUTION: The biaxially oriented polyester film is composed of a polyester consisting mainly 
of ethylene terephthalate units and/or ethylene naphthalate units, having a melting point of ^ 
245°C. In this film, the elongation at break at 150°C, the stress under 200% elongation at 
150°C and the heat shrinkage at 150°C are specified, respectively. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the polyester film which can be used for the container heated with a home 

microwave oven and a business-use microwave oven. 

[0002] 

[Description of the Prior Art] 

Conventionally, polyolefme, polystyrene, a polycarbonate, polyester, etc. are desirable in respect of 
fabrication nature etc., and the material as a container into which contents, such as a daily dish and 
lunch, are put has been used. On the other hand, this container has the problem of toxic gas generating at 
the time of burning by incineration etc., and a new material has been called for by the needs of a 
resistance to environment in recent years. Moreover, when daily dishes, such as the daily dish fried in 
edible oil, for example, tempura, frying without coating, a fried shrimp, a crab ball, a Chinese meat 
dumpling, and shrimp Chile, are heated with a microwave oven, the thermal resistance of a container is 
inferior, there is a problem of a container deforming, it moves from a container to an earthenware pan 
etc. specially, and the actual condition is heating with the microwave oven. The outstanding container 
which can heat a daily dish directly with a microwave oven is called for. 
[0003] 

In order to solve these demands, the method of using polyester film as a container is mentioned as a 

material which is excellent in thermal resistance. 

[0004] 

[Problem(s) to be Solved by the Invention] 

However, although microwave oven thermal resistance was excellent in conventional polyester film, 
fabrication nature was inadequate and it was what is not suitable as a container. Therefore, it is in 
canceling the trouble of the conventional technique, and the place made into the purpose of this 
invention can be discarded and incinerated as a container, and is to offer the biaxial-stretching polyester 
film for container shaping which it not only excels in environment nature, but is excellent in microwave 
oven thermal-resistance, fabrication nature, beautiful nature, and printing nature etc. 
[0005] 

[Means for Solving the Problem] 

In order to attain the above-mentioned technical problem, the biaxial-stretching polyester film for 
container shaping of this invention mainly has the next configuration, namely 

It is polyester film which consists of polyester which makes a main constituent an ethylene terephthalate 
unit and/or an ethylene naphthalate unit. The melting point of this polyester film is 245 degrees C or 
more, and whenever [ in 150 degrees C / breaking extension ] is [ the direction of film arbitration and 
the direction of arbitration and the cross direction that goes direct ] 200% or more. The stress at the time 
of 200% expanding in 150 degrees C is [ the direction of arbitration and the direction of arbitration, and 
the cross direction that goes direct ] 120 or less MPas. It is biaxial-stretching polyester film for container 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



7/15/2007 



JP,2004-01071 1,A [DETAILED DESCRIPTION] 



Page 2 of 14 



shaping characterized by the sum of the absolute value of the rate of a heat shrink in 150 degrees C of 
the direction of film arbitration, the direction of arbitration, and the cross direction that goes direct being 
3.0% or less. 
[0006] 

Moreover, in the biaxial-stretching polyester film for container shaping of this invention, it is a desirable 
mode that the total thickness of the being [ film thickness is 10-1000 micrometers, and / the plane 
orientation multiplier of a film / 0.1 1 to 0.15 and the heat history temperature of a film / 230 degrees C 
or more ] aforementioned film is 10-1000 micrometers, and the plane orientation multiplier of a film is 
[ 0. 11 to 0. 1 5 and the heat history temperature of a film ] 230 degrees C or more. 
[0007] 

The manufacture approach of the biaxial-stretching polyester film for container shaping of this invention 
mainly has the next configuration, namely 

It is the manufacture approach of polyester film that the meUing point consists of polyester which makes 
a main constituent an ethylene terephthalate unit and/or an ethylene naphthalate unit 245 degrees C or 
more, and is the manufacture approach of the biaxial-stretching polyester film for container shaping 
characterized by heat-treating at tiie temperature of the arbitration below the after [ biaxial stretching ] 
film melting point of -30 degrees C or more, and the film melting point. 
[0008] 

[Embodiment of the Invention] 

Below, the gestah of desirable operation of this invention is explained at a detail. 
[0009] 

The polyester used for this invention needs to be a high molecular- weight object constituted by the ester 
bond, and needs to be polyester which makes a main constituent an ethylene terephthalate unit and/or an 
ethylene naphthalate unit. By using the polyester of this presentation, it is compatible in thermal 
resistance and fabrication nature. In addition, that it is a main constituent says that the percentage of the 
ethylene terephthalate unit in polyester and/or an ethylene naphthalate unit is more than 60 mol % here. 
[0010] 

As a dicarboxylic acid component used as a raw material of polyester, hydroxy acid, such as alicycle 
group dicarboxylic acid, such as aliphatic series dicarboxylic acid, such as aromatic series dicarboxylic 
acid, such as a terephthalic acid, isophthalic acid, naphthalene dicarboxylic acid, diphenyl dicarboxylic 
acid, diphenylsulfone dicarboxylic acid, difenoxicarboxylic acid, 5-sodium sulfoisophtharate, and a 
phthalic acid, oxalic acid, a succinic acid, an adipic acid, a sebacic acid, dimer acid, a maleic acid, and a 
fimiaric acid, and cyclo hexyne dicarboxylic acid, and a p-oxy-benzoic acid, etc. can be used, for 
example. 
[0011] 

among these, the rate that a terephthalic acid and/or naphthalene dicarboxylic acid close with the 
polyester in this invention - desirable - more than 70 mol % - it is more preferably desirable from the 
point of thermal resistance and productivity more than 85 mol % and that it is more than 95 mol % 
especially preferably. 
[0012] 

On the other hand, as a glycol component, aromatic series glycols, such as alicycle group glycols, such 
as aliphatic series glycols, such as ethylene glycol, a propanediol, butanediol, pentanediol, hexandiol, 
and neopentyl glycol, and cyclohexane dimethanol, bisphenol A, and Bisphenol S, a diethylene glycol, 
etc. can be used, for example, among these, the rate that ethylene glycol closes - desirable ~ more than 
60 mol % - it is more preferably desirable from thermal resistance, productivity, and the point of cost 
more than 70 mol % and that it is more than 85 mol % especially preferably. 
[0013] 

These dicarboxylic acid components and a glycol component rhay use two or more sorts together. 
[0014] 

Furthermore, unless the effectiveness of this invention is checked, what copolymerized muhifunctional 
compounds, such as trimellitic acid, trimesic acid, and trimethylol propane, as polyester used for this 
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invention can also be used. 
[0015] 

Although the polyester used for this invention may be one sort of polyester or may be the blend of two 
or more sorts of polyester, its blend of polyethylene terephthalate and polyethylenenaphthalate is 
desirable at the point which raises fabrication nature. 
[0016] 

In order that the polyester used by this invention may raise an adhesive property and film production 
stability more, 0.50 or more dl/g of 0.55 or more dl/g of intrinsic viscosity of polyester is 0.60 or more 
dl/g especially preferably still more preferably preferably. 
[0017] 

Although not limited especially as a catalyst at the time of manufacturing the polyester used for this 
invention, an alkaline earth metal compound, a manganese compound, a cobalt compound, an 
aluminium compound, an antimony compound, a titanium compound, titanium / silicon multiple oxide, 
a germanium compound, etc. can be used. A titanium compound, titanium / silicon multiple oxide, and a 
germanium compound are desirable from the point of catalytic activity especially. 
[0018] 

For example, when adding titanium / silicon catalyst as a catalyst, a terephthalic-acid component and an 
ethylene glycol component are made to react, then titanium / silicon multiple oxide, and phosphorus 
compounds are added, and the method of carrying out a polycondensation reaction and obtaining 
polyester etc. is preferably adopted until it becomes a fixed diethylene-glycol content under an elevated 
temperature and reduced pressure succeedingly. 
[0019] 

Although especially the phosphorus compounds added as a thermostabilizer are not hmited, a 

phosphoric acid, phosphorous acid, etc. are used preferably. 

[0020] 

When the polyester film of this invention makes good the beautiful nature of mold goods, 
weatherability, and color fastness of printing about the amount of catalyst survival, it is desirable that 
the relation between the amount M of catalyst metal survival in a film (millimol %) and the amount P of 
Lynn element survival (millimol %) satisfies a degree type. 
[0021] 

0.3<=M/P<=5 

Furthermore, both the productivity and the thermal stability of a film especially become good for it to be 

three or less, and the value of M/P is desirable. 

[0022] 

Moreover, the particle selected by arbitration from extemal particles, such as a well-known internal 
particle with a mean particle diameter of 0.01-10 micrometers, an inorganic particle, and/or an organic 
particle, can be made to contain in polyester. Thus, use of the particle which has desirable mean particle 
diameter does not produce a defect on a film. As this particle, the organic particle which makes a 
constituent inorganic particles, such as wet and a dry type silica, colloidal silica, silicic acid aluminum, 
titanium oxide, a calcium carbonate, calcium phosphate, a barium sulfate, an alumina, a mica, a kaolin, 
clay, and hydroxyapatite, and styrene, silicone, an acrylic acid, a methacrylic acid, polyester, a 
divinylbenzene, etc., for example can be used. Especially, the organic particle which makes a constituent 
inorganic particles, such as dry type, wet and a dry type colloid silica, and an alumina, and styrene, 
silicone, an acrylic acid, a methacrylic acid, polyester, a divinylbenzene, etc. is used preferably. A 
section particle, an inorganic particle, and an organic particle may use two or more sorts together among 
these. Furthermore, as for these additions, it is desirable that it is 0.01 % of the weight - 50% of the 
weight of the range in total. If it is this desirable addition, film rolling up is easy, moreover a big and 
rough projection cannot be performed easily, and transparency and film production nature are also good. 

[0023] 

The melting point of the polyester film of this invention needs to be 245 degrees C or more. It is inferior 
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to microwave oven thermal resistance in the melting point of a film being less than 245 degrees C, and a 
proble'm is in fabrication nature. 245-270 degrees C of mehing points of this film are 248 degrees C - 
270 degrees C still more preferably preferably. Moreover, if 270 degrees C is generally exceeded, it will 
become the inclination for fabrication nature to fall. 
[0024] 

The melting point of polyester film means the endoergic peak temperature at the time of the polymer 
fiision detected at the time of the primary temperature up (IstRun) of a differential scanning calorimeter 
measuring method (DSC) here. 
[0025] 

As for whenever [ in 150 degrees C / breaking extension ], the polyester film of this invention requires 
that the direction of fihn arbitration and the direction of arbitration, and the cross direction that goes 
direct should be 200% or more. A problem is that whenever [ in one 150 degrees C of the directions of 
film arbitration / breaking extension ] is less than 200% in fabrication nature. It is 300% or more 
especially preferably 250% or more more preferably. 
[0026] 

Moreover, as for whenever [ in 150 degrees C / breaking extension ], it is desirable that it is the range 
whose absolute value of the difference of the direction of arbitration, the direction of arbitration, and the 
cross direction that goes direct is 0 - 50% from the point which makes fabrication nature homogeneity 
fitness in each direction. It is 0 - 40% of range especially preferably. 
[0027] 

Moreover, the polyester film of this invention requires that the stress at the time of 200% expanding in 
150 degrees C (F200) should be [ the direction of film arbitration and the direction of arbitration, and the 
cross direction that goes direct ] 120 or less MPas from the point which makes fabrication nature good. 
When the stress at the time of 200% expanding in one 150 degrees C of the directions of film arbitration 
(F200) exceeds 120MPa(s), a problem is in fabrication nature. It is 1 10 or less MPas more preferably, 
and they are 100 or less MPas especially preferably. 
[0028] 

Moreover, the polyester film of this invention requires that the sum of the absolute value of the rate of a 
heat shrink in 150 degrees C of the point which makes dimensional stability good to the direction of film 
arbitration, the direction of arbitration, and the cross direction that goes direct should be 3.0% or less. 
When the sum of the absolute value of the rate of a heat shrink in 150 degrees C of this direction of film 
arbitration and direction of arbitration, and the cross direction which goes direct exceeds 3.0%, a 
problem is in fabrication nature. It is 2.5% or less more preferably, and is 2.0% or less especially 
preferably. 
[0029] 

It is 10-500 micrometers that it is 10-1000 micrometers desirable still more preferably, and the thickness 
of the polyester film of this invention is 10-400 micrometers especially preferably. When using the 
polyester film of this invention as an independent container, from fabrication nature and a heat-resistant 
point, the thickness of 100-1000 micrometers is desirable, and is 100-500 micrometers more preferably. 
Moreover, when making it stick, sticking the polyester film of this invention oh paper, resin, etc. and 
using it for them, from the flattery nature of fabrication, the thickness of 10-100 micrometers is 
desirable, and is 10-50 micrometers more preferably. 
[0030] 

moreover - from the point of the slack prevention at the time of the milkiness prevention and elevated- 
temperature shaping at the time of shock resistance and fabrication nature excellent in the plane 
orientation multipliers of the polyester film of this invention being 0.1 1-0.15, and folding - desirable - 
fiirther - desirable - 0.12 to 0.15 - it is 0.120-0.145 especially preferably. A plane orientation 
multiplier (fn) is a value computed from the refractive index (respectively Nx, Ny, Nz) of the 
longitudinal direction measured using an Abbe refractometer etc., the cross direction, and the thickness 
direction, and it is expressed with a degree type. 
[0031] 
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Plane orientation multiplier: fh={(NxH-Ny) 72} -Nz 

Milkiness is not caused at the time of fabrication as it is the desirable range which requires a plane 
orientation multiplier, and it excels in the homogeneity of thickness, and fabrication nature is also a right 
child. 
[0032] 

Furthermore, it is 0.005 or less that the max at the time of that dispersion in a plane orientation 
multiplier is small measuring ten plane orientation multipliers at intervals of 3cm from the flattery 
nature to each direction and homogeneity fabrication nature about the cross direction which is desirable 
and goes direct with the direction of film arbitration or the direction of arbitration, and the mmimum 
difference are 0.02 or less especially preferably 0.01 or less desirable still more preferably. 
[0033] 

Moreover, difference of the refractive index of the refractive index of the direction of arbitration of the 
polyester film of fabrication nature and shock resistance, and lamination nature to this invention, the 
direction of arbitration, and the longitudinal direction that goes direct (birefringence) - It is -0.020- 
0.003 that it is 0.030-0.001 desirable still more preferably. 
[0034] 

Furthermore, the heat history temperature of the polyester film of this inventipn has desirable 230 
degrees C or more. 240 degrees C or more are 250 degrees C or more especially preferably more 
preferably. Generally the upper limit of film heat history temperature is 245-270 degrees C of the film 
melting point, it is the desirable range which requires heat history temperature ~ dimensional stability 
and fabrication nature — good — moreover — ** — a film tear etc. does not arise 
[0035] 

in addition, the heat history temperature of a film - differential scan calorimetric analysis measurement 
— a law ~ the sub endoergic peak temperature resulting from heat treatment is searched for near [ to the 
peak temperature (melting point) of the endoergic melting curve detected at the time of the primary 
temperature up (IstRun) of a method (DSC) ], and the sub endoergic peak temperature is made into heat 
history temperature. 
[0036] 

Moreover, as for the degree of crystallinity of the polyester film of this invention, it is desirable from the 
point of thermal resistance, shock resistance, and dimensional stability that it is 50% or more, and it is 
50 - 55% more preferably. 
[0037] 

Moreover, as for the thickness nonuniformity of the polyester film of this invention, it is preferably 
desirable from points, such as printing nature and fabrication nature, that it is 10% especially preferably 
15% or less. 
[0038] 

A coloring agent can also be added in the polyester film of this invention. As a coloring agent, an 

inorganic pigment, an organic pigment, a color, etc. can be mentioned. 

[0039] 

As an inorganic pigment, titanixmi oxide, a calcium carbonate, a barium sulfate, an aluminum oxide, a 
silicon dioxide, carbon black, ferrous oxide, chromic oxide, a zinc white, the white lead, red ocher, 
cadmium red, the chrome yellow, cobalt blue, cobalt purple, Zinc chromate, carbon black, etc. are 
mentioned. In order that these inorganic pigments may raise the dispersibility in the inside of polyester, 
surface treatment of them may be carried out with oxides, such as aluminum, silicon, and zinc, etc. 
[0040] 

As an organic pigment, condensation azo, isoindolinone, and peri non, moreover, Quinacridone, A 
diketo pyrrolo pyrrole, Anthraquinone, dioxazine, bends imidazolone, A copper phthalocyanine (beta), 
metal complex azo, a chlorination copper phthalocyanine (alpha), Allyl compound AMAIDO, azo 
(calcium), JIARIRAIDO AA, JIARIRAIDO MX, JIARIRAIDO HR, pyrazolone naphthol red, BON 
allyl compound AMAIDO, 2B toner (calcium), 4B toner (calcium), a copper phthalocyanine (alpha), a 
halogenation copper phthalocyanine, a naphthol, dioxazine, Naphthol AS, JIARIRAIDO OT, a 
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pyrazolone. Lake Red C (Ba), BON allyl compound AMAIDO, etc, are mentioned. 
[0041] 

Furthermore as a color, a chromium complex, a cobalt complex, a phthalocyanine, methine, 
Anthraquinone, etc. are mentioned. Two or more sorts of these coloring agents may be contained. 
Although based also on the target lightness and color tone, when aiming at the lightness and the color 
tone which a woody system ingredient has, for example, it is desirable to use Anthraquinone, 
Quinacridone, bends imidazolone, and a diketo pyrrolo pyrrole. 
[0042] 

In the polyester film of this invention, a coloring agent may be added during the polymerization reaction 
of polyester, and a twin screw extruder can be used after a polymerization, a coloring agent can be 
kneaded and distributed, it can consider as a master pellet, specified quantity combination of this can be 
carried out, and the approach of making it contain in polyester film etc. can be adopted. 
[0043] 

The method of preparing the master raw material which contains a coloring agent in high concentration 
by the above-mentioned approach as an approach of adjusting the content of a coloring agent, diluting a 
master raw material with the raw material which does not contain a coloring agent substantially, and 
adjusting the content of a coloring agent is effective. In addition, a coloring agent may process crack, 
distribution, classification, filtration, etc. beforehand if needed. 
[0044] 

The mean particle diameter of a coloring agent is 0.01-0.5 micrometers preferably, and is 0.01-0.3 
micrometers still more preferably. The surface roughening on the front face of a film is moderate in it 
being the desirable range which requires mean particle diameter, and it is easy to print, and hard to 
produce the defect of a film. 
[0045] 

As a content of a coloring agent, it is desirable to contain one to 20% of the weight still more preferably 
0.1 to 50% of the weight. While the whole film is transparent in it being the desirable range which 
requires a content, and it is not visible and it is easy to appear lightness and a color tone, it is hard to 
condense a coloring agent, it becomes the defect of a film, and film reinforcement does not fall. When 
using an organic pigment and a color as a coloring agent, less than 10 % of the weight of a content is 
desirable. A content is less than 3 % of the weight especially preferably less than 7% of the weight still 
more preferably. A pyrolysis, heat deterioration, sublimation, etc. cannot take place that it is this 
desirable range easily due to the process of desiccation or mehing extrusion, loss in quantity of a 
coloring agent etc. is produced, and a color tone cannot change easily. 
[0046] 

moreover, the specification criteria that the coloring agent was defined based on Food Sanitation Law 
when using it as a food-grade container, such as "food and an additive, ~ the third D2.third E ~ 1 and 2 
(the so-called Notice-of-the-Ministry-of-Health-and- Welfare No. 20 health trial" is passed - a thing 
special demand is carried out.) 
[0047] 

That to which the polyester film of this invention biaxial-stretching-ized polyester from the point of 
thermal resistance and dimensional stability is used desirably. As the approach of this biaxial stretching, 
you may be any of coincidence biaxial stretching and serial biaxial stretching. 
[0048] 

The polyester film of this invention can be made into a laminated structure as shown in JP,9-24588,A, 
using the polyester with which classes differ. Although not limited, especially the gestalt of this 
laminated film can mention laminating gestalten, such as A/B, B/A/B, and C/A/B, when one layer is 
expressed with the alphabet of one character. 
[0049] 

The manufacture approach of the polyester film of this invention It is the manufacture approach of 
polyester film that the melting point consists of polyester which makes a main constituent an ethylene 
terephthalate unit and/or an ethylene naphthalate unit 245 degrees C or more. For example, after supply 
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a well-known melting extruder, extrude in the shape of a sheet from a slit-like die, after drying polyester 
if needed, making it stick to a casting drum with methods, such as electrostatic impression, carrying out 
cooling solidification and obtaining a non-extended sheet, this non-extended sheet is extended. As this 
extension method, although any of biaxial stretching are sufficient serially, coincidence biaxial 
stretching and the approach of in short extending this non-extended sheet crosswise [ of a film / the 
longitudinal direction and crosswise ] are adopted. 
[0050] 

Also in these extension methods, in respect of the quality of a film, what is depended on a tenter method 
is desirable, and after extending to a longitudinal direction, the coincidence biaxial-stretching method 
which is extended crosswise and which extends mostly a biaxial-stretching method, a longitudinal 
direction, and the cross direction to coincidence serially is preferably used from the point of variation 
control of a plane orientation multiplier, and thickness nonuniformity control. 
[0051] 

As draw magnification of biaxial stretching, they are 1.7 to 4.0 times preferably 1.6 to 4.2 times in each 
direction of a longitudinal direction and the cross direction. In this case, the draw magnification of a 
longitudinal direction and the cross direction may enlarge whichever, and is good also as the same. 
[0052] 

Moreover, an extension rate has desirable 1000% 200000% part for /- and thing [ a part for /]. 
[0053] 

Moreover, although extension temperature can be made into the temperature of arbitration more than the 
glass transition temperature of polyester if it is the following (glass transition temperature of +100 
degrees C), it is good to extend in 80-170 degrees C preferably. 
[0054] 

Moreover, the polyester film of this invention needs to heat-treat a film, after carrying out biaxial 
stretching of the non-extended sheet. This heat treatment can be performed by the inside of oven, or the 
heated roll superiors and the approach of conventionally well-known arbitration. Heat treatment needs to 
heat-treat a film from the point which makes dimensional stability and fabrication nature good at the 
film temperature of 230 degrees C or more, and the temperature of the arbitration below the film melting 
point. It is desirable to consider as the film temperature of 240 degrees C or more and the temperature of 
the arbitration below the film melting point more preferably. Especially the thing especially considered 
as the film temperature of 250 degrees C or more and the temperature of the arbitration below the film 
melting point preferably is desirable. Fabrication nature tends to get worse that heat treatment 
temperature is less than 230 degrees C in film temperature. Conversely, if heat treatment temperature 
exceeds the film melting point, productivity, such as a film tear, will tend to fall. Moreover, it is 
desirable to prepare two or more steps of multiplex-heat-treatment zones, and to cool from the 
temperature of the Ist-step heat treatment zone gradually to the temperature of the purpose and the rate 
of a heat shrink in the 2nd [ or more ]-step heat treatment zone. Moreover, although heat treatment time 
amount can be made into the time amount of arbitration, it is good to carry out for 1 - 60 seconds 
preferably. In addition, this heat treatment may go, loosening a film crosswise [ the / longitudinal 
direction and/or crosswise ]. Furthermore, it is [ extension / re-] good in a 1-time or more line to each 
direction, and heat treatment may be performed after that. 
[0055] 

The polyester film of this invention is used for a container shaping application. That is, although it will 
not be limited especially if it is a container application, it is made to stick, and it sticks on paper, resin, 
etc. and can use for them, for example. After preparing a pattem layer or a coloring layer in these pasted 
up material front faces by printing etc., specifically Heat adhesion or adhesives is minded. Stick the 
polyester film of this invention or A pattem layer or a coloring layer is prepared in the polyester film of 
this invention by printing etc., a pattem layer or coloring layer side can be stuck on various pasted up 
materials, shaping according to the purpose can be performed fiirther, and it can be used suitably. 
[0056] 

Here, although not limited especially as resin, various kinds of thermoplastics and thermosetting resin 
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can be used. As adhesives, for example Urea resin system adhesives, melamine resin adhesive, Phenol 
resin adhesive, alpha-olefm resin adhesive, the adhesives by the aquosity macromolecule and tiie 
mixture of isocyanate, Epoxy system adhesives, solution mold polyvinyl acetate adhesive, emulsion 
mold polyvinyl acetate adhesive, Acrylic emulsion adhesive, hot melt adhesive, cyanoacrylate adhesive, 
Polyurethane adhesive, chloroprene rubber system adhesives, nitrile rubber adhesive, SBR system 
adhesives, denaturation rubber emulsion system adhesives, ethylene copolymer adhesive, resorcinol 
resin adhesive, natural rubber adhesies, cellulosic adhesive, a starch thickening agent, a dextrin, etc. can 
be used. 
[0057] 
[Example] 

Next, although an example explains the effectiveness of this invention, this invention is not limited to 
these examples. First, the measuring method and the evaluation approach of a characteristic value are 
shown below. 

[The measuring method and the evaluation approach] of a characteristic value 

(1) The melting point (Tm), heat history temperature 

Peak temperature of an endoergic melting curve at the time of carrying out the temperature up of the 
5mg of the film samples by part for programming-rate/of 10 degrees C from a room temperature was 
made into the melting point (Tm) using the differential scan calorimetric analysis equipment DSCII 
mold made from Seikolnstrument. Moreover, the sub endoergic peak resulting from heat treatment is 
detected near [ to the peak temperature (melting point) of an endoergic melting curve at the time of 
carrying out the primary temperature up (IstRun) of the heat history temperature ]. This sub endoergic 
peak temperature was made into heat history temperature. 

(2) Intrinsic viscosity 

Polyester was dissolved in orthochromatic chlorophenol and it measured in 25 degrees C. 

(3) It is stress (F200) whenever [ breaking extension ] at the time of 200% expanding. 

From the film sample of the direction of arbitration of a film sample and the direction of arbitration, and 
the cross direction (direction to which 90 degrees inclined clockwise) that goes direct, the sample with a 
die length [ of 150mm ] and a width of face of 10mm was started in each direction, and it measured on 
150-degree C conditions according to ASTM-D -882-81 (A law). It asked for whenever [ stress / at 
whenever / breaking extension / of each direction /, and, tiie time of 200% expanding /, and breaking 
extension ] from the obtained stress-strain curve. 

(4) A plane orientation multiplier (fii), a birefringence (deltan) 

The refractive index of a film was measured using the Abbe refractometer made from ATAGO by 
making a sodium D line (wavelength of 589nm) into the light source. It asked for the refractive index of 
n gamma of the direction of arbitration in a film plane, refractive-index [ of the longitudinal direction 
which goes to it direct ] nbeta, and refractive-index nalpha of the thickness direction, and asked for the 
plane orientation multiplier (fii) and the birefringence (deltan) by the following type. 
[0058] 

fii=(ngamma-t-nbeta)/nalpha 
deltan=ngamma-nbeta 

(5) Printing nature 

Heat treatment for 100 degree-Cx 30 minutes was carried out for the film before printing, and silk 
printing of four color was performed after that. After printing of each color, desiccation for 80 degree- 
Cx 30 minutes was performed. Printing nature was judged on the following criteria by the print quality 
at this time, and clearness. 
[0059] 

O : it is clear and printing gap of each color cannot be seen on visual level. 
[0060] 

**: Although gap of printing etc. can see a little on the level which brought the eye close to the distance 
of about 20cm, and was observed visually, the appearance is good in general on the level which left 
20cm or more and was observed. 
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[0061] 

x: The printing gap by each color can see, and spots arise in printing, and an appearance is remarkably 
bad. 

(O, **:success, x: Rejection) . 

(6) Dimensional stability 

Between the marked lines of the direction of arbitration of a film sample and the direction of arbitration, 
and the cross direction that goes direct for 200mm Cut a film to 10mm, hang a film sample in the die- 
length direction, and a Ig load is added in the die-length direction. After heating for 30 minutes using 
150-degree C hot blast, the die length between the marked lines was measured, the amoxmt of 
contraction of a film was calculated by the percentage (%) as a rate to the Hara dimension, and what the 
fihn elongated indicated by minus (-), and evaluated dimensional stability by the amount of expanding / 
contraction on the following criteria. 
[0062] 

O : the thing of the range whose absolute value of the amount of expanding / contraction is 0 - 2%. 
[0063] 

**: The thing of the range whose absolute value of the amoimt of expanding / contraction is 2 - 5%. 
[0064] 

x: The absolute value of the amount of expanding / contraction is 5% or more of thing. 
(O, **:success, x: Rejection) . 

(7) Fabrication nature 

Polyester film with a thickness of 250 micrometers was heated at 200 degrees C, plug assist forming (a 
vacuum, compressed air) was performed using metal mold with 30cm long, 21 widecm, and a maximum 
depth of 4.0cm, and the plastic tray was produced. 
[0065] 

O : what can stick to metal mold and can sufficiently be fabricated to an angle. 
[0066] 

** : Although stuck to metal mold, shaping is inadequate to an angle. 
[0067] 

x: Don't stick to metal mold but shaping is inadequate. 
(O, **:success, x: Rejection) . 

(8) Microwave oven thermal resistance 

lOOg (shrimp dust) of daily dishes maintained at 4 degrees C of ambient temperature was put into the 
tray produced with polyester film, it heated for range time amount 20 seconds with the microwave oven 
(1700W), deformation of a tray was observed visually, and thermal resistance was evaluated, 
[0068] 

O : that in which a tray does not deform but thermal resistance is excellent. 
[0069] 

**: That in which a tray deforms a little and thermal resistance is a little inferior. 
[0070] 

x: That in which a tray deforms greatly and thermal resistance is inferior. 
(O, **:success, x: Rejection) . 
(Example 1) 

As polyester, reduced pressure drying was carried out at 180 degrees C for 4 hours using the 
polyethylene terephthalate (intrinsic- viscosity 0.65 dl/g, melting point of 257 degrees C) pellet 
containing the oxidization silicon particle (0.1 % of the weight) of 1.2 micrometers of mean diameters. 
Supplied the melting extruder after desiccation, extruded in the shape of a sheet from the slit-like die, it 
was made to stick to a mirror plane cooling drum by electrostatic impression (6kV), cooling 
solidification was carried out, and it considered as the non-extended sheet. After a preheating, first, 
perform this non-extended sheet to the temperature of 90 degrees C at 100 degrees C, and a heating 
roller performs 2.5 times as many extension as this to a longitudinal direction. After extending 2.7 times 
crosswise after a preheating at 1 10 more degrees C in 1 15-degree-C heating zone, With the film 
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temperature of 223 degrees C, it loosens 5% crosswise in the Ist-step heat treatment zone. Relaxation 
was heat-treated [ with a film temperature of 150 degrees C ] 0% in the 2nd-step heat treatment zone, it 
cooled gradually to the room temperature, and biaxial-stretching polyester film with a thickness of 250 
micrometers, i.e., the biaxial-stretching polyester film for container shaping of this invention, was 
obtained. The result was shown in Table 1. 
[0071] 
[Table 1] 
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(Example 2) 

Using the pellet which blended the polyethylene terephthalate 50 weight section equivalent to what was 
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used in the example 1 as polyester, and the polyethylenenaphthalate (phosphoric acid is added by 
making magnesium compound and antimony compound into catalyst, and they are polymerization, 
intrinsic-viscosity 0.69 dl/g, and the melting point of 270 degrees C) 50 weight section, the pellet was 
dried, the extruder was supplied, and the non-extended sheet was produced by the same approach as an 
example 1 . Subsequently, the biaxial-stretching polyester film for container shaping of this invention 
with a thickness of 250 micrometers was obtained by technique equivalent to an example 1 except 
having performed the preheating back at 1 10 degrees C, and 100-degree-C heating roller having 
performed 2.5 times as many extension as this to the longitudinal direction, and having made this non- 
extended sheet into 2.9 times crosswise after the preheating at 120 more degrees C in 120-degree-C 
heating zone. The result was collectively shown in Table 1. 
(Example 3) 

As polyester, using the polyethylene terephthalate (intrinsic-viscosity 0.6 dl/g, melting point of 257 
degrees C) containing the alumina particle (0.05 % of the weight) of 0.2 micrometers of mean diameters, 
the vacuum drying of the pellet was carried out for 180-degree-C 4 hours, and supplied the melting 
extruder, extruded in the shape of a sheet from the slit-like die, it was made to stick to a mirror plane 
cooling drum by electrostatic impression (6kV), cooling solidification was carried out, and it considered 
as the non-extended sheet. A longitudinal direction and the cross direction carried out coincidence 
biaxial stretching of this non-extended sheet by one 3.0 times the scale factor [ 120 degrees C and ] of 
this after the preheating at 110 degrees C, it heat-treated in the Ist-step heat treatment zone, a 
longitudinal direction and the cross direction heat-treated relaxation and 2% relaxation of a longitudinal 
direction and the cross direction in the 2nd-step heat treatment zone with the film temperature of 150 
degrees C 3% with the film temperature of 218 degrees C, and the biaxial-stretching polyester film for 
container shaping of this invention with a thickness of 250 micrometers be obtained. The result was 
collectively shown in Table 1 . 
(Example 4) 

The vacuum drying was carried out at 180 degrees C and 150 degrees C for 4 hours using what blended 
the polyethylene terephthalate 80 weight section equivalent to what was used in the example 1 as 
polyester, and the polypropylene terephthalate (intrinsic-viscosity 0.9 dl/g, melting point of 222 degrees 
C) 20 weight section which carried out the polymerization according to the titanium system catalyst, 
respectively. Supplying these to polyester polymerization equipment after desiccation, and holding at 
290 degrees C, in a degree of vacuum 5 - lOTorr, for 30 minutes, it stirred for 30 minutes in a degree of 
vacuum 2 - 5Torr fiorther, and the polyester pellet of intrinsic-viscosity 0.70 dl/g was produced. After 
carrying out the vacuum drying of the obtained polyester pellet at 150 degrees C for 4 hours, the mehing 
extruder was supplied, and the non-extended sheet was produced by the same approach as an example 1 . 
Subsequently, perform the preheating back at 90 degrees C, and 95-degree-C heating roller performs 2.6 
times as many extension as this for this non-extended sheet to a longitudinal direction. After extending 
2.8 times crosswise after a preheating at 105 more degrees C in 105-degree-C heating zone, With the 
film temperature of 218 degrees C, relaxation and 0% relaxation crosswise in the 2nd-step heat 
treatment zone with the film temperature of 180 degrees C were heat-treated crosswise 5%, and the 
biaxial-stretching polyester film for container shaping of this invention with a thickness of 250 
micrometers was obtained in the Ist-step heat treatment zone. The resuU was collectively shown in 
Table 1. 
(Example 5) 

As polyester, the biaxial-stretching polyester film for container shaping of this invention with a 
thickness of 250 micrometers was obtained by technique equivalent to an example 4 except having used 
polybutylene terephthalate (PBT resin by Toray Industries, Inc.: type 1 lOOS, melting point of 228 
degrees C) instead of the polypropylene terephthalate of an example 4. The result was collectively 
shown in Table 1. As the result of Table 1 showed, the biaxial-stretching polyester film for container 
shaping obtained in the examples 1-5 was a film excellent in both microwave oven thermal resistance 
and fabrication nature. 
(Example 1 of a comparison) 
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The polyethylene terephthalate of an example 1 is used as polyester. The roll which heated extension 
conditions at 100 degrees C after the preheating at 95 degrees C performs 3.3 times as many extension 
as this to a longitudinal direction. After extending 3.5 times at 1 15 degrees C crosswise after a 
preheating with the temperature of 1 15 degrees C fiuthermore in 1 15-degree-C heating zone, biaxial- 
stretching polyester film with a thickness of 250 micrometers was obtained by technique equivalent to 
an example 1 except film temperature having performed 5% of relaxation heat treatment crosswise at 
187 degrees C. The result was shown in Table 2. 
[0072] 
[Table 2] 
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As polyester, contain a calcium-carbonate particle (0. 1 % of the weight) with a mean particle diameter 
of 1.0 micrometers. Carried out the polymerization by using together a magnesium system catalyst and 
an antimony system catalyst, isophthalic acid - 1 1-mol % - the copolymerized polyethylene 
terephthalate (intrinsic viscosity 0.60 dl/g) Using the melting point of 236 degrees C, extend after a 
preheating at 90 degrees C, and extension conditions are extended 3.1 times with 95-degree-C heating 
roller at a longitudinal direction. After extending crosswise after the preheating at 1 10 more degrees C 
and extending 3.3 times at 1 15 degrees C, biaxial-stretching polyester film with a thickness of 250 
micrometers was obtained crosswise for heat treatment by technique equivalent to an example 1 with the 
film temperature of 155 degrees C 5% of relaxation, and except having carried out for 5 seconds. The 
result was collectively shown in Table 2. 
(Example 3 of a comparison) 

As polyester, reduced pressure drying was carried out at 180 degrees C for 4 hours using "Mitsui 
PET"J135 containing an oxidation silicon particle (0.5 % of the weight) with a mean particle diameter of 
1.2 micrometers by Mitsui Chemicals, Inc., intrinsic-viscosity 0.85 dl/g, and the melting point of 253 
degrees C. Supplied the melting extruder after desiccation, extruded in the shape of a sheet ft-om the slit- 
like die, it was made to stick to a mirror plane cooling drum by electrostatic, impression (6kV), cooling 
solidification was carried out, and non-extended polyester film with a thickness of 250 micrometers was 
obtained. The result was collectively shown in Table 2. 
[0073] 

As shown in Table 2, although the polyester film obtained in the example 1 of a comparison was 
excellent in microwave oven thermal resistance, the stress at the time of 200% expanding separates from 
the range of this invention, and it was inferior in fabrication nature. Moreover, although fabrication 
nature was excellent, the film obtained in the examples 2-3 of a comparison had the low melting point, 
and was a film inferior to microwave oven thermal resistance. 
[0074] 

[Effect of the Invention] 

With the biaxial-stretching polyester film for container shaping obtained by this invention, the biaxial- 
stretching polyester film for container shaping excellent in printing nature, dimensional stability, 
microwave oven thermal resistance, and fabrication nature can be offered. 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is polyester film which consists of polyester which makes a main constituent an ethylene terephthalate 
unit and/or an ethylene naphthalate unit. The melting point of this polyester film is 245 degrees C or 
more, and whenever [ in 150 degrees C / breaking extension ] is [ the direction of film arbitration and 
the direction of arbitration and the cross direction that goes direct ] 200% or more. The stress at the time 
of 200% expanding in 150 degrees C is [ the direction of film arbitration and the direction of arbitration, 
and the cross direction that goes direct ] 120 or less MPas. Biaxial-stretching polyester film for container 
shaping characterized by the sum of the absolute value of the rate of a heat shrink in 150 degrees C of 
the direction of film arbitration, the direction of arbitration, and the cross direction that goes direct being 
3.0% or less. 
[Claim 2] 

Biaxial-stretching polyester film for container shaping according to claim 1 with which film thickness is 
10-1000 micrometers, and the plane orientation multiplier of a film is characterized by 0.1 1 to 0.15 and 
the heat history temperature of a film being 230 degrees C or more. 
[Claim 3] 

The manufacture approach of the biaxial-stretching polyester film for container shaping which is the 
manufacture approach of polyester film that the melting point consists of polyester which makes a main 
constituent an ethylene terephthalate unit and/or an ethylene naphthalate unit 245 degrees C or more, 
and is characterized by heat-treating at the temperature of the arbitration below the after [ biaxial 
stretching ] film melting point of -30 degrees C or more, and the film mehing point. 
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^5K7^(B]*5j;tfffiic?3|p]i:it^T-r?>i|ia?!ri«]^itl 20MPaJ-XTT-fe?). 

^ t^myji^ tmnt ^mijiPin I 5oicfct>«t5^iixi!ss^£Dje5\fttoti;5>^3. o 

[ 0 0 0 6 ] 

10~1 000/imT-^!3s7'r;l/A©ffiiaiPl«gScA^0. 11~0. 15.7'f;l/A<Dfi 
aMfiS*^2 3 OtJ-X±i?fe§ui:BufB7-i';PA<D±/p*iAK 1 o~l 0 00 mV^O 
. 7 -r /l/AOffiiaiiJ^IS*^ 0 . I1~0. 1 5 ^ 7 /PACiifflMSffl*^ 2 3 0 1CU±T* 

[ 0 0 0 7 ] 

m^i}'^ 2 4 5'Ci:i±<DX^U'y'rb7^b-h ¥ {u :fo j; tf / ^ fc (i X 5=- U- > 7 ^ U - h 
*ffi^±fc^flifi)tfi)t^i;T5'i<UxXx;P*^6^5 4?Uxx-r;l'7'(';l/A(DSi3i77)*?fe 
oT. -$AMftt^7 ^ ;!/ Affl-.^^- 3 0 1Cfei±. 7 ;1/ A gfc^S JXT © ffi M <D JlE l^^tta f 

[ 0 0 0 8 ] 
[ 0 0 0 9 ] 

*5§WfiHiffl^n5:i?yxXx;l'i:{i, xXx/l/i^^tcj:»)^jS$n5;g5^?^ftl*T'fe*) 
, x^U>'rLx7^fl^-h*fiife<fctf/$fc{ix^lx>':>-7^l'-h¥{5^ifc§i^fi)oiS 
^)-i:-rS3l?UxX7^;UT*feSi2SSA<feSoKffifiR©^Uxxx;l^^1^ffl-r5c:i:T'.B^ 

. ji?>JxX7';l/4'Cix5^U>'-rix7^'U-h#{3i:feit?/*fcfi x.^ l/y:^7^'U— h# 

[00 1 0 ] 

vy ^ /I'm. 7 ^ b > S^' * ;l/ > ^ , iyy jL =.;\^i^ ij f\y:r.>m. 7 X r: ;!/ X ;l/ > 
5^ * ;u ;S > i? . 7 X y 4^ v' X > ;!/ 4? > ^ , 5 - I>. U A X .-^ -r y 7 ;l/ K . 

y it fvmmoy^mmi^ij /v^^z^m. -yzi^m. n/s-^m. n^yfym. -bMs/vag, ft-f 

[001 1 ] 

C © 5 ■^*51HJ3{c:fe{t 5 4? U XX -r ;I/T'{i. x b 7 ^ :fe cfc t>*/ $ « ^ 7 ^ > * 
;l/jHy^©L465 »$L<{i70^:yl'%J.X±. <fe»)»$L<tt8 5 * ;1'%W±. 

[0012] 

-73. y U LTtt. fiBJx.ffxf-l/V^f U :3-;l/, 7 d > ;i- - ;I/ , 7 ^ > 

;t - ;U . > ^ > >^ ^ - ;l/ . + -y- > :t - ;I/ . ^ * > ^ yl/ U n - ;U C) 8g ffi IS ^'^ 

un-;i/, i/ a^^-^yi^ )i ^ /-)im<ommm^ u ex^xz-^i/A, trx 

7xy-;l'S^©^Sfi^^^';3-;l/, 5? x^b>^yn-;l/^;fe^ffl-r5Cifc*^ 

C(D3-fe. x^l/>^^U3-;KDLi65S'J^A^»SL<tt6 0^:;l/%i;(±. J:0»*b 
< 7 0 % J.X±. i: < tiff* L < 8 5 ^■;l/%i.X±T'fe5 c: i:3b<imi4. ^att. n 
X h © S » $ L I/-* o 
[0013] 

iine.O>^*;l/:a<y»fig^!)-. iyU3-;l/figi)-{i2«fe(±*{)ffflLTfe±V^o 
[0014] 
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[0015] 

*^l!^fCffll.^S U xx-f l iffl©4? U XX r /p-^fe o T t. , 2 fflti±<3[)d? y XXx 

[0016] 

X-r^KDHWttgj!)'!. »$L<ttO. SOdl/gJ-Xi. ?e,»cfi'$L<{iO. 5 5dl 10 
/ giiL±. ?$(C»$L<{iO. 6 0dl/gJ-X±T*5o 
[0017] 

*%W»c<£ffl-r54?yxXx;I/*S!ji-r5lll<Dttt!«i:bTti1tfc|iS^«n«:V^A^ 7 /I/* 

U ±3i^ffi{l:^1%i, V ft: -&!|?3. n / h ft 1^3 > 7 ;l/ 5 - ^7 a ft-^ti, Ty^^y 

it-^^. ^^y\t^m. yy^-fmm-^mitm. y^i/-?-"^ Afk^^s^srif A^f^fflx-t 

j^l 6 » * U o 
[0018] 

m ^is mm t ^ y / y ^ mm^^mua-r ^m-^iicii. V- i^y ^ )imf&^7^ tJi^f-uy 

iK^lSJi. MffiTT?-^®i?x^l^>yu n-;P-&#aKJS:5*'rfi$i^SJS?-&5KUx 
Xx;l/^»5:^j£S:if)b^»$L<«ffl?n5o 
[0019] 

«1$^SIJ i: LT^lni^nS y yfb-e-^^jaitKPBS^ti^V^A^ U iffi U > =5: iff 

* L < ffl t/^ 5 n 5 o 

[ 0 0 2 0 ] 

[ 0 0 2 1 ] 30 
0.3^M/P^5 

t $ t 1/^ o 

[ 0 0 2 2 ] 

$fc. ^^yxxx^i/fftctt^iQiS^^o. oi~io/im©i:^a©rtgpiBi-T. mmn^^ 

U 5 ii i: *^ S o *^ 5 S ? i: L T « . M x {f S <i: t>* >' y * , :3 d -r ^ ;l/ y A 

^ mmr mit^^y. ]KK*;1/>">a, y>g?*;i/i/<>A. figsiAy'i?A, 7;i/5 
y n - > , 7 ^ V Jim. ^ ^ ^ y ;l/ ^ . 4< y x x x ;!/ , iv" t: - ;b > -tf > ^ ^ jjit i^t i: 
y;*j. 7;l'^-t^cOMtil3ia?feJ:a'X^U>. i/Va-y, 7 ^ V fVm. yi^ifVj]^m. 

©^inffltt. ^fhT' 0 . 0 l'fflffi%~ 5 0 affi%<0®HT'$> 5 C ^ L f)'i)'^iJ 

tt :fe J: t; IS ai tt S (If T* S 5 o 
[ 0 0 2 3 ] 

*flBJ5©4? y xXr;l/7 -r ^I'ixCOaiCti 2 4 5 lCJ;i±T-fe5it:>S*<fe5„ ^'f^l'AOajiS 50 
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O^-C/l/AOSfej^ti. »^b<(± 245~270°C, $P)fC»$L.<{i 248°C~270 
[00243 

ii ii-e:a?uxxx;i'7'r;vi*oiiijS4:«. :^ii^4fi?sfflffa!i«s (DSC) <o I '^mm ( 
1 s t Ru n) itfj:«^tB?n5#';v-ai!)»i^<o!!ftfitf-^ias^at«-rSo 

[ 0 0 2 5 3 

*fiWO^Uxxx;l/7^;l'A{±. 1 5 0t{i:t5tt5fiSiSf#fi{i7-<;l/i:.ffiE;^(RifcJ;r; 
ffiit:^rlnli:ieff "rS«i:^rlRli: fe, 2 0 0 %J5i±T?feS d i:*^ig!>ST?fe5„ y ^ il^AUM:^ 
\^<Dl^tnti^(D 1 5 0 t tC *5 ?K ff Jt A< 2 0 0 %*SIST'fe5 ^ iiJt /JO I K P^g ffi jb^ 10 
So <i;0»$L<{± 2 5 0%tt±. !|^ti:»$L<t± 3 0 0%Ul±T'fe5„ 
[ 0 0 2 6 3 

lSii:ffilc7?|pii:iSfTt-5*S7iriPlcD||©|gjhfffl*^0~5 0%(DIEHl?feS<li:!{»'jf$Lv„ 
1^{C»$L<{i0~40%©ISfflT'feSo 
[ 0 0 2 7 3 

xxr 71/7 ^miJaX^:^ ^iffiCt ^ ^i)^ ^ . 1 5 0 ^ fc 

itS 2 0 0 %#fiB$(DjS;^ (F 2 0 0) if^ y )l {iM:^ ^ i3 zf [ln t Wi7 T ^ im 
^Jlpltfe. 12 0MPaJ-;^TT-fe5c:i:*<i2JgT'fe5o 7'C;i/AffiS:^ioi®t,^-rti*^©i 
50'C{c:fettS200%fffi^OlS:^I (F200) *M 20MP a^rS^t^ill^fCtt, fig 20 
fg*Pl14{CRa®*^fe5o <tt)»*l><til lOMPaiXTT-feO, !|^ft«t?Sb<(il00 
MPaJ-XT-efeSo 
[ 0 0 2 8 3 

73|SIi:ttK73l^Ii:K^T■r5lti73l^i)<Dl 5 0't:fCfc{t5^lR*i^<DJ6J^ffi©ftl!!)'3. 0%J^i 

0 5^iRilS*©*6i>fM«DiftlA< 3 . 0 % 5: ^ ^ 5 {c {± , fig An X tt tc P^g ® 

So J:D»*L<f±2. 5%JiiTTSD. i|tK:»*L<{i 2. 096WTT?feSo 
[ 0 0 2 9 3 

2|s:f§Bj3(7)^t^UxXf-;I/7-r-'l/AO;5*{i. 10~1 000/tm-efe5Ci:7&<$fSL<.^ 30 
P){C»*t<{il 0~500;tmT'feO, #(Cig=$U<ttl0~400MmTfeSo 
^g(D.i?'JxXx;l'7w';l/A^*33{©g3li:bTfflt^5^^ti^}gj!)nXl4. Bfift©^*^?. 
\ 100~1 000/im®»?AA'«»*L<. <t*)»$L<{il00~500/imT'feSo 
$ fc*%WcD4? U xx-r;l/7 w /l/ A^. P^tfat. ta flg * if fc « 2 ii: , teO^tJ-i^Tffl 
V^5^-a-{±fiRjeAni<DjBS!14*^6.1 0~1 OOMm©JP**^»*L<. cfcO<if*L<(±l 
0~50/im-efe5„ 
[ 0 0 3 0 3 

t U xx-r;l'7 -C AcDffiSBlB]#ISf±^ 0 . 11-0. 1 5 T' § C i: 

b<.$6tCjaF*L<ttO. 12~0. 15,#tCff*U<« 0. 120-0. 1 45 T- 40 

SSo ffigfilR)^^ (f n) 7 '^SSfH-^ if^ffl(/^TSiJ^?n5S?73 iRl. Ii;^|nl 

, |p*;^r|fa©Sjft^ (^-tl^nN X . Ny. Nz) f)^ ^ M t H ^ HX' & 0 . ^XAxm-^ 

[ 0 0 3 1 3 

ffiSBlBl^^: fn={(Nx + Ny)/2}-Nz 

ffigHlPl«S(*^A>A^5»$ Li/^li5|BTfe5 i:, fiEJg iOXI^ fc S Ik ^ J8 < i: A< * < , iP^i.® 
[ 0 0 3 2 3 

^F$L<, 7-1' ;l'Affi«7^(nl*/-c(iffiat73fSji:iafT-r5ti73lql(COl,^T 3 c mKPSTffiffi 50 
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tc»tL<(±0. 0 1 JitT, 4#fC»* L < (± 0 . 0 0 5 W"FTfe5o 
[ 0 0 3 3 ] 

(D^M:^]k(omtRmtiiM:^[^tmnt^m:^i^(ommm(o^ (,mmm) .a-o . o a o 

~0. 00 1T'S5iIi:*^il?*L<, J^{Cjlf$L<{±-0. 020~-0. 0037?* 
[ 0 0 3 4 ] 

U xxx;l/7 Y /l/ACiijlliSJStt 2 3 0 TiX±3!)<jf $ Lt^o J: 0 » 

liZ 4 0*t:J-;(±; !|tlc^tL.<{i:2 5 0 ViH±T-$>^^ y ^ l.mmMUm(D ±m 10 
- US tc -7 ;l/ A a (D 2 4 5 ~ 2 7 0 t T S ^ o 1^ ffi M S g *^ :S JiF ^ L ® H T* 

[ 0 0 3 5 3. 

y ^ jvL.(ommmi^mit. ynm^-Mmm^mmm^m (d s o i ( i s 
tRun) mic^mfE H^^mmm&m(D\f~^ui^ am!^) t-^^jfi^fc mmmic$s 

[0036] 

A^P.. 5 0 % &. ±V S> Ct 1)^ L < . <feD»*L<{i5 0~5 5%T'fe5o 
[ 0 0 3 7 ] 20 

<«i o%-z?fes<it*^ BiBdtt, fi!cJgi!l^x1^fti^<Di^*>e.<^f$Lv^„ 

[ 0 0 3 8 ] 
[ 0 0 3 9 ] 

ti^m^fhn^. c n p. o^^a^BKi, 4? u xx-r ;i/itiT'©^)'{att^ip]±^-iJ-;5fcii>. r^u so 

[ 0 0 4 0 ] 

s fc^r^^jjs^i: LTtt. w^-^TV. y-r > K u y y ^ k v^>>- h 

tfoDtfa-;!/, 7>'Xv=t^yy. 5^* :t + It . y X 'T 5 ^^'V d > . ^ 7 ^ n 7 x 
y (j3) . ^ ^yl/n U>y i^XT V. UMitmy ^ ui/7 -y (a) . 7U;UZv^'K 
. 7 ( C a ) . >^ 7 U 7 K A A s 5^ 7 U 7 'T H M X . 7 U v K H R . e ^ V P :/ 
ty V ~ >\^\y y Y . B0N7'J;l'7V^H. 2Bh--t-(Ca). 4Bh--^-(Ca 
) . my ^ u -yT :^y ( a ) . m p y > {b ^ 7 ^ p 7 x y , i- y V ~ )V \ -J yir ^ i/ y 
. i-y kS . >^7U7-I'K0T, tf^ypy, U-+U-yKC (Ba) , *Jj;t>'B 

0 N 7 U ;U7 v-r.K* Hjb^^tf ^nSo 40 
[ 0 0 4 1 ] 

Z ^KVkntLx^t. ^uA^i*:. zif%)\^vm'^. y^ui/7~y. 7^ i- y . 7yx^^ 
y yr£ If ifimif ^ti^o cti^oym^m^ zmvA±^^ Lx ^mt>rj:\,^, uff^t-r^mm. 
• feiatcfc m^iS-Aim%^ani)^^t^mm''&m^smtt?,m-^ii. 7>xv 

y. ^i-i' V Yy. ^yX^^^Vuy^ 5^^^^^fDDlfp-;^:feffl^^5©*^j^f$L 

[ 0 0 4 2 ] 

*^W<0^yxxx;l/>'>f;l/Afcfev^Tt4. S.fe?fi|*d?UxX'r;KDfi^SfS'ffc:^ApL 
tL. cn^m^MBa^LTd?'; xxf yl/7i';l'A'^f{t^*$-tt5*if(D;^ffi^$gfflf5 50 
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[ 0 0 4 3 ] 

[0044] • ' 

fe^J®¥i^)KE?gtt. no . 0 1 ~ 0 . 5 n mX'$> 0 ^ 2 6 IC^f t L < (± 0 . 

0 1~0. 3 II mT&^o ¥l^©?S3b^A^*^S»«H/-'3SfflT?^Si:7Y;l'A^aD©i|fiffi 
fti^jiST'^ 0 91J8IJ L-^-r < . 7 -r ;l/AO^RC|5(65&^afe etc < i,^„ 10 
[ 0 0 4 5 ] 

^f^m<D^mm t Lx li 0 . i~5o®*%. ^ e.(c»t L < (± 1 ~ 2 0 ffi»%##-r s 

[ 0 0 4 6 ] 20 
[ 0 0 4 7 ] 
[ 0 0 4 8 ] 

*5g0^©.i<Uxxx;l'7'C;l/i^{i. ffl^OE^Sd^Uxxx/I/^fflc^T^ll^JiiRfPfgipS- 
2 4 5 8 &^i>Sfc^^n§i5^«jSffi{jgi:-r5c:4:*^T^«o i}^fs^ ^mmy -f L.(D 30 
f&nitt> ItlcK^^tlft i/^A^ 7;l/7 7"^>y h 1 3i:^TM Ufc^^. m?H£A/B 

. B/A/B, C/A/B*if(0«l^J^||:&^lfSili:*^T?^5o 
[ 0 0 4 9 ] 

*fgB^®jKUxX'r;U7-f;l'A<0iiji:^}*{±. ms^H^Z 4 5°CJ.:i±cDx^^>'x^7^U 

-^#^^*J<fctf/'$/c{4x^^>•:^7:^'^-^^fiL^ifcsfilfiKfi)^^:^■i:•r54?uxx■^/^ 

tern. h^Eff-r^fefOT'^So j!)^ *^ 5 ® It}! :^ i£ i: L T (± . H^ZlttM 

r>' ^ ;^ IP] {c 3^ ft -r 5 1* *^ s ffl 5 n 5 o 

[ 0 0 5 0 ] 
[ 0 0 5 1 ] 

-ip|ll?i#©®#ff*i:LTt±. S^^iJlRl, i|H73 In)© ^n^n<0 73 fnHC 1.6-4. 2 
WSL<f±l. 7-4. O^T'fe^o <l(Dii-e-, l«lO!gE#fg^{± H-fe P)* 

< LTti < : H-i: LTfe cki^o 50 
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[ 0 0 5 2 ] 

[ 0 0 5 3 ] 

S/i. E#S]g{±d? U xX'r;l'0;y~^XK^figJi(±. ( v X fiS + l 0 0 t: ) 
[ 0 0 5 4 ] 

, fie*4>fticDffiScD73?*-efT^ c ^„ iiMaii. ^^s^tt, mmimx^^ 10 
mmm-t ^ c 1 1)^ 'Z-m-x:$> ^ . <kt»»$L<{±7^';i/A?as2 4o'Tcj-x±, ^^-yi/Aitjs 

-C /l/AiK^J-XTtOffiEOMgil-r 5 C i:*<1t{c»$ Ll/>o ii®aS)S*^ 7 /PASJt 2 3 

0 t:*ri-efe5 i: fiKjgiaxtt *^asfk L-»f»^ v^o a!{i:iiffia?ajgA^7 f yi/ABt^^s^ 5 t 

m 1 s^saay-i^osaA^s^ zajxjiiifflay-^TSfl^t i?nRis*<DSg*i?^'<?. 
ii:?$^-r5 c $ Li/>o $fcii«aa^fa{iffimcDf^[s<!;-r5 ;i i:*<T'^sA^ 

< {i 1 ~ 6 0 #P^It 5 ©j!)^ J; t/^o j!>^*^Sl^iiaaa-7 -f ;l'A^^©fi#:^|qlJ3<tO*/ 

oTfeJ:<. ^-fom. iiSaa^froTfecfct^o 
[ 0 0 5 5 ] 

*%9!O3i?Uxxx7l'7>r;l'A{i:ffiBiJ^{i:<t0^ffifl$fctt«feji^^tt. 
[ 0 0 5 6 ] 30 

y y -ivmm^mmm. a uy ymm^mm. yi^^'^-^'^ii-f v-yr^^-hoM 
^micx^mmm. :j^^^^i^^.mmm\ mmmmm\£=-)imm^.mmm. x ;i/ e/- g ^ 

T ^ ^-^)'^\y^y%^mm. nuyx^y-^ h.%Wimm. xhu;i/rr 

h.%^mn\. SBRI^Bf^SJ^ Ax-r;l/>^ 3 >?RgES^Js x^ :/±ta^'^flg^SJ 

«9J\ VyUi/^l^g^a^fiJ. ^^=f A|gg«SiJ. -b^i/a-x^Sg^SSiJ. ^ .s: ^ SI 88 )|^ . 

[ 0 0 5 7 ] 40 

( 1 ) 14^ ( T m) . ^MMSS 

Seikolnstrument (*fe)aa^ll^itl^tt^«fSeDSCII^^ffl(/'', 7 
^ ;I/A^^^ 5 m g %giS*^e#Sjia 1 0 ^/:a'T*»M Lfcl^<D. (R 1^ ill » itt © tf - i^ 

SS^a^ (Tm) i: Lfco Sfc^M^rSfiti. l ( l s t R u n) Lrcmo. «&. 
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(2) 

(3) ?K»TfEt"lg.200%ftSDfjS:>3(F200) 

) ©^-r;!/^^^*^^. ^:^|filKS$l 5 0mm, mi 0 mm<OUn^mO mL. 1 5 0 
1C (D ^ T . A S T M - D - 8 8 2 - 8 1 (AS) til fif flli) ^ L fc o tl /c JS * - .g ft 

(4) ffigai«n^s!t (fn) . mmm (An) 

T^frf («c) iSTy^SSfth^ffll/^, i-hV^I^DB (iSfiSBQnm) ^^iStLT. 

§St:^[oi<D®fff^ n /3 feJ:tf I?*:^|Bl©aST^n a TE S fc <fc 9 ffi E IrI IS (f 

n ) . mmm (An) ^Mibtco 
C 0 0 5 8 ] 

fn=(ny + njS)/no 
An = ny— n/J 

(5) WBfJtt • • 

ffi8iJBU<D7'r;l'A^i OOtxso^J-d^jaa^rbT, ^©^460$/;l/i'9ifiiiJi&fTofc 

[ 0 0 5 9 ] 20 
[ 0 0 6 0 ] 

A : $5 2 0 c mOmiSltC g;&jtt-sJ(tT SSKTffi^ bfc U'^ /I/ f± WBfJ © X U % if A^g^ • 

MSi3-p.ns*K 2 0 c mfe^±MltlTli«Lfc^'<;l'•^?{±ilte^1.^i^ia^ffT'fe5o 

[ 0 0 6 1 ] 

(O, A : X : „ 

(6) TTS^^it 

;l/ASJ^^©ffiac:^lRlfe <fe tf ffiS^lRl i: iItT-r§|g:&(pIO^!®raJ&2 O OmmCtO, 
y -f /IL,^ I OmmfC^tKL. ^-f/l/AaSJ^^ftS^jlRltcSU. 1 g©?^a^fi$>^lRlfC 30 
to^T, 1 5 0'C<DfiSi?:;8i/^3 0i)'iai)!)niibfc^, ©ilSISI«Dg$;griBiJ^t,. y ^ 

[ 0 0 6 2 ] 

O:fffi-iRJS«O*fei*ttA^0~2%©$Bffl©t©o 
[ 0 0 6 3 ] 

A : #S • iKiea©«eMffiA^ 2 ~ 5 %©«S88<3Dt.©o 
[ 0 0 6 4 ] 

X : • iRitefiOSfe*ffi*< 5 %l^i±cDfe©o 

(O, A : X : ^^«) » . 40 

( 7 ) fiRj^/jnxtt 

P*250/imtDj}?yxXryl'7-(';l/A^:200*CtC*nflfttT, *fif30cm. «52 1cm 
, mXmtEA. 0cm«#S*/HVV >^7^7PX hfiStJg (M^. EES) ^fT*l/^:/7X 

[ 0 0 6 5 ] 

[ 0 0 6 6 ] 

[ 0 0 6 7 ] 
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(O, A : X : ^^m) o 

( 8 ) n^uy i^mm^ 

oog^Anr. n^iyyi^ (i 7 0 0W) TPy^/'^razo^in^L. h u-(D^m^ 

[ 0 0 6 8 ] 
[ 0 0 6 9 ] 

[ 0 0 7 0 ] 10 

x: hI^-*^;*:^<gjgL. Hfi1±A<^5fc©„ 
(O. A : X : ^-gr^^) „ ■ 

Vx.^]yyv-UyiiU~^h (mm^mo . 65d l/g. ffi!,'±( 257°C) ■^P>yh^fflV> 

. 1 8 0 4 itRSMii^s bfco ^sts. mmn&micm^iaL. x u y h^^o^^^-rd^e. 

hl^Cff W iifiaiito (6 k V) 9 MM?feai }^WmitLX 

^mwi^~ h t hfco ccD^mwi^- h ^ I 0 0 vr^^m^ik. t-rsfigoicfcitoi^n- 
jvicx A^ysfRiic 2 . 5 ^(Dmw^n^^. ibic I I 0 vx'^m^^. 1 1 5 "cAo^y-^ 
■e*M;^iR)fi: 2 . 7 ^mwLtcm. m I mummmv-y-c^y JIL.U&2 2 s-cicr. m 20 
:^mic 5 %^m. m 2 ©Bfjmsy— >T'7 -f /i/i^iaai 5 0'C{cTo%9SiS©t»®a* 

^fw SfiS T^^'«r tcJ^ai L TW* 2 5 0 M m(Dz:M5iffi4? U xXx;l/:7 -f ;!/ A. -f^t) 
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